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Two hundred and ninety years ago Nathaniel Highmore described the earliest
recorded case of oro-maxillary fistula in the following terms:-
"A gentlewoman who had the dens caninus (Irawn on account of an inveterate
(lefluction of sharp humor, on thrusting a silver bodkin into the alveolus was
exceedingly frightened to find( it pass as it (lid almost to her eyes. Upon further
trial with a small feather stripped of its plume, she was so terrified as to consult
a doctor andl others imagining nothing less than that it had gone to her brain. But
they, considering the circumstances, found that the feather had doubled only into
the cavity."
Keith (lescribes the (levelopmenit of the maxillary anltrum as followvs
"At birth the sinlus is only a slialloxv recess oni the outer wall of the midldle mcatus
above the germ of the first milk molar tooth. It continues to grow until the
twenty-fifth year, and is the only onie of the air siniuses (levelope(I from the nasal
cavity which is more than a rudiment at the time of birth. In the years of adolesc-
ence the sinlus expands until it inflates the maxillary part of the molar. As it
expands backwards, the posterior border of the maxilla which contains the buds of
the permanent molar teeth undergoes a rotation dlownwards, so that what was
situatedl on the posterior border comes to be situatecl on the alveolar border.
"If the process of growth and rotation are arrested, the last molar tooth is
left on the posterior bor(ler of the maxilla, where it may give rise to pain and
suppuration. "
IThe thickness of the antral floor anid the number of teeth which are in relationshlip
to it are conisequetntly somewhat variable. TIhe roots of the first or second molar
or the second bicuspid most conmmonly may penetrate the floor, but where the
antrum is large its floor may extenid from the caninie tooth to the third molar.
The antrum may be opene(d during a (lental extraction, whlere for developmenlt
rcasons the floor is so thini that the roots of the tooth project through it, or where
there is such a (legree of infectioni roun(l a root that the sinus floor necroses and
readily comes away when the tooth is extracted. Tlhouglh it is not uncommon for
the antrum to be thus opened, an oro-maxillary fistula is not often seen. It would
seem that it is a failure in technique, which permits the opening to persist until
the buccal anid antral mucosa uniite, and the fistula becomes permanent.
TIhe purpose of this paper is to consider how the (levelopmetnt of such a permanent
fistula may be avoided, and if already established, hiow it may coniveniently be cured.
10SYMPTOMS.
Many patients with a oro-maxillary fistula find that the sensation of air passing
through the fistula from the nose into the mouth is a disagreeable one; some
complain that since the fistula developed, their voice seems to them to have acquired
a nasal quality; almost all suffer from a continuously bad taste in the mouth, a
nasal discharge, and in some degree, headache and nasal obstruction. Every patient
finds his fistula a considerable inconvenience, and all are eager to have it repaired.
TYPES OF FISTULA.
Oro-maxillary fistulae caused by the extraction of teeth may be classified as follows:
(a) Temporary.-Before the mucous membrane of the antrum and of the gum
have united-
(i) Where the antrum is not infected.
(ii) Where the antrum is infected.
(b) Permanent.-Here the fistula has persisted until there is a union of the buccal
and antral mucosa. Such fistulw.vary considerably in size-from quite a large
opening, perhaps 7 mm. in diameter, through which the mucosa of the antrum pouts,
to an almost imperceptible orifice from which oozes beads of pus. The fistula may
be situated in the middle of the alveolar ridge or on its lateral side. I have not
seen one on the medial aspect of the alveolus. Its size and situation in the gum
bear no constant relationship to the deficiency in the bony floor of the antrum. At
operation, a fistulous track may be found to lead through the soft tissues, from
quite a minute orifice in the centre of the gum to a large opening into the antrum,
on the lateral aspect of the alveolar ridge.
The scar-tissue, which is a constant feature round the opening, by its contraction
tends to narrow the fistulous track, but while the antrum infection persists, rarely
succeeds in entirely occluding it. (Case 7.)
TREATMENT.
(a) Temporary Fistutce.-Voorhees has described the irrigation of the antrum
via a tooth-socket for the treatment of an infected sinus as "the worst operation in
surgery, which converts a simple condition into a chronic suppuration." These
warning words should be remembered when the antrum is first opened. If no antral
infection is present, it is sufficient to suture the gum edges of the tooth-socket
together immediately, thus supplying a framework on which the clot can organise
and healing take place. Should the antrum be infected at the time of the extraction
of the tooth, or if suppuration should supervene in the course of a few days, it
should be repeatedly washed out via the inferior meatus of the nose. I cannot too
strongly urge that probing or irrigation of the antrum via the tooth-socket,
especially if repeated, entails a very considerable risk of converting a temporary
into a permanent fistula.
All local interferences should be reduced to a minimum, and every effort made to
avoid injury to the mucous membrance of the floor of the antrum.
(b) Permanent Fistulxc.-Before any repairative operation for the fistulae is under-
taken, treatment must be directed to the infected antrum. In all cases an intra-
nasal antrostomy should first be performed, and the antrum irrigated through the
11orifice so provided until the infection subsides. Apart from the rather restricted
field of operation, and the concomitant antral infection, technical difficulties arise
in the repair of these fistulae owing to the scar-tissue which surrounds them. A
variety of plastic procedures have been suggested to obtain adequate flaps. Welty
and Ashley have described methods of obtaining such flaps from the hard palate;
and Axhausen and Berger from the substance of the cheek.
From the tissue of the cheek a thick, well vascularised flap can easily be obtained,
which takes well, and which can readily bc adapted to all positions and sizes of
fistulae. This source was used in the cases here reported.
The method adopted was as follous:-Under general anesthesia, with an intra-
tracheal tube, passed via the nose, in situ; the patient was placed on his back, his
head slightly extended over a pillow, the mouth kept open by a dental prop, and
the pharynx packed off.
'I'he area of the gum and cheek to be operated on was injected with adrenaline
1: 1000 in normal saline. It has been found that 1 c.c. of adrenaline hydrochloride
solution to 10 c.c. normal saline can safely be used if no chloroform has been given
to the patient. 'T'his injection produces satisfactory haemostasis.
The flap was cuit to include the orifice of the fistula. The incisions were made
right clown to the bone of the alveolus, and diverged slightly as they passed into
the soft tissues of the cheek. 'I'hc free end of the flap, which included the orifice
of the fistula, was cut off witlh sharp scissors. A bed was prepared on the medial
aspect of the gum for the reception of this flap, by removing an area of mucous
membrane only, and undermining the edges slightly, so that the sutures could
more rea(dily be inserted.
I'his lateral flap was arranged to lie easily, witlhout any tension, in the bed
prepared for it. 'l'he fistuhe in the floor of the antrum, which at this stage of the
operation had been fully exposed, was thoroughly curetted with a sharp spoon to
remove all the lining mucosa.
All bleedling was arrested by a(lrenaline packs before the flap was sutured into
place, with 000 catgut on a No. 6 mersuture squint needle.
TEMPORARY FISTULE.
Case 1. Referred from the dental dlepartment. Three days previously the
second bicuspid on the right side had been extracted, the antrum was opened, but
was not washecl out. The patient complained of pain in the right cheek, and of a
purulent discharge from the nose and into the mouth for the past twenty-four
hours.
On examination, pus was oozing through the normal ostrum of the right antrum
and trickling over the inferior turbinate, and escaping through the fistula in the
gum into the mouth. The right antrum was washed out via the inferior meatus of
the nose, and an abundance of thick foul-smelling pus was recovered. This washing
out was repeated every day for a period of five days. On the fourth day the
washings no longer escaped into the mouth. Then followed wash-outs on alternate
days for a further week-there was now very little pus in the returned fluid, and
wash-outs were continue(d twice a week for a further fortnight. The antrum was
12then quite clean and the fistula soundly healed. This patient had no further
symptoms.
Case 2.-The patient was referred from the dental department. The antrum had
been opened when the first left upper molar was extracted four days previously.
No probing or irrigation had been done. The patient was complaining of pain in
the left cheek. On examination, the tooth-socket was filled with a sloughing mass,
and the left antrum was found to be acutely infected. When the antrum was
washed out, via the inferior meatus of the nose, pus was recovered, and the
irrigating fluid flowed freely into the mouth, via the tooth-socket. This washing
out was repeated daily for a week; after which time the fluid no longer escaped
into the mouth, and the washings were much clearer.
Twice-weekly irrigations were now performed, and at the end of a fortnight the
antrum was quite clean, and the tooth-socket soundly healed. The patient.had
no further symptoms.
Case 3.-The antrum had been opened when the second left upper biscupid was
extracted three days previously. Infection of the antrum had occurred, and the
patient had a considerable amount of discomfort. His antrum was washed out
daily, via the nose, and after ten days the tooth-socket was soundly healed, and
the antrum quite clean.
PERMANENT FISTULAE.
Case 4.-A persistent fistula after the extraction of the second left upper molar
two years before. The patient complained of an unpleasant taste in the mouth, of
a nasal discharge, that the air whistled into his mouth when he blew his nose,
and that his voice had acquired a nasal quality.
On examination, on the left side of the upper jaw there was a fistula in the
centre of the gum about 3 mm. in diameter, through which the mucosa of the
antrum pouted. The antrum was washed out via the fistula, and a considerable
amount of muco-pus was recovered. The patient was provided with a syringe and
a length of rubber tubing and given instructions to wash out the antrum, via the
fistula, with a solution of acriflavine 1: 1000. After a month he returned, was
admitted and the fistula repaired. The flap took well, convalescence was unevent-
ful, and he was discharged from the hospital after ten days. When seen two
months after the operation, the flap was soundly healed, he stated that his
symptoms were relieved, and that the nasal discharge had ceased to worry him.
Case 5.-Persistent fistula in the right upper alveolus after the extraction of
the teeth six months ago. The patient complained of the passage of air through
the fistula and of an unpleasant taste in the mouth.
On examination, the second bicuspid and the first and second molars had been
extracted from the right upper jaw. There was a small slit-like fistula over the
centre of the gum in the region formerly occupied by the first molar. The area
of the gum surrounding the fistula was extensively scarred, and it was not found
possible to insert a probe into the antrum via the fistula.
The right maxillary antrum was washed out on two occasions, and as only a
few blobs of muco-pus were recovered, the patient was admitted and the plastic
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I.operation of the fistula proceeded with. At operation, a fistulous track was found
leading through the gum from the fistula to the actual orifice in the antral floor,
which was on the lateral side of the alveolus near the site of the removed second
bicuspid, and was about 6 mm. in diameter.
After the operationz the patient's progress was as follows:-
2nd day-Right cheek painful-very greatly swollen-right lower eyelid
cedematous.
4th day-No pain. Swelling of cheek much less.
7th day-Slight sloughing round edges of flap.
12th day-Right cheek again very swollen and tender.
14th day-Swelling and tenderness subsided.
16th day-Cheek again very swollen.
18th day-Cheek still swollen and tender.
19th day-Right intra-nasal antrostomy.
20th day-Small area in centre of flap broken down.
23rd day-Quite severe blee(ling from right nostril during the night. Right
antrum washed out-antrum full of blood-clot.
27th day-Patient discharged. (There remained a small hole in the centre of the
flap, which will require repair. The patient was moved out of the area and was
lost sight of.)
Case (.-This patient stated that eighteen months ago a tooth was extracted
from the left side of the upper jaw. His antrum was opened at the time of the
extraction, and for three weeks the dentist washed it out via the tooth-socket. Now
he complains that he always seems to have a cold in his head, and that he has
constant headaches over the left side of his forehead, and a bad taste in his mouth.
Three months ago a radical antrum operation had been done on the left side.
He had no relief of his symptoms.
On examination, it was found that the first and second bicuspid and first molar
had been removed, and there was a small slit-like fistula on the lateral side of the
left upper jaw near the site of the missing first molar.
It was found easy to pass a canula from the nose into the left maxillary antrum,
which was washed out and a considerable amount of muco-pus recovered. This
washing out was repeated daily for three weeks, until the cavity was quite clean,
and the patient made no complaint of nasal discharge.
At operation, the deficiency in the antral floor was found to be in the region of
the missing second bicuspid and to be unusually large. The whole of the lateral
portion of the alveolar ridge over the region of the missing tooth was absent, so
that a fistula quite 7 mm. in diameter was found.
A little difficulty was found in shaping the flap, owing to the lateral position of
the fistula and the extreme scarring which surrounded it.
The patient's convalescence was uneventful, beyond a transitory swelling of the
cheek on the fourth day, and he was discharged on the fourteenth day soundly
healed.
Case 7.-The patient stated that since teeth were extracted from the left side
15of the upper jaw twelve months ago, he hacl suffered from a bad taste in the mouth
-nasal obstruction, a profuse nasal discharge, and headaches over the left sidle
of his forehead.
Three months ago he stated that a nasal operation was performed. His symptoms
were not relieve(l. On examination, the upper jaw was found to be edentulous,
and there were two very fine fistula in the centre of the gum on the left side-
about the regions of the second bicuspid and first molar respectively-from which
oozed beads of pus.
There was a deflection of the septum to the left, the airway was very inadequate
on that side-the nasal mucosa was swollen and cedematous, and there was a
profuse purulent nasal discharge. TIhe patient was admitted to the hospital, and
a sub-mucous resection of the septum performe(d. It was found that a previous
intra-nasal antrostomy had been done. The antrostomy opening still patent, and
a week after the operation, daily antrum wash-outs were instituted.
After three weeks all symptoms subsided, and there was no further discharge
into the mouth. Since the fistula had apparenitly now closed spontaneously, no
further operative treatment was undertaken. When the patient was examined six
months later his symptoms had not returned.
Case 8.-The antrum was opened by the extraction of the right upper molar
three months ago, and had been afterwards washed out through the socket by the
dentist daily for three weeks. The patient now complained of a constant nasal
discharge and of a bad taste in the mouth. On examination, the right maxillary
antrum was found to be full of pus. The second bicuspid and the first molar had
bcen removed from the right upper jaw, and there was a large fistula in the centre
of the gum in the region of the first molar. The patient was admitted to hospital,
and a right intra-nasal antrostomy performed. After ten days, during which tlle
antrum was washed out daily, the fistula was repaired. Convalescence was
uneventful, and the patient was discharge(d with the fistula soundly healed ten
days later.
Case 9.-When the second left upper molar was removed six months ago, the
antrum opened; the dentist washed out the cavity daily via the tooth-socket, for
a period of three weeks. One month ago the patient complained of an evil-smelling
discharge in his nose, and pain and swelling in the region of the socket of the
extracted tooth. He returned to the dentist, who explored the fistula, removed a
root which apparently had been missed at the first extraction, and continued
washing out the antrum for a further three weeks.
On examination, the nasal septum was deflected to the left side, the left maxillary
antrum was suppurating, and there was a fistula with very scarred edges in the
left upper jaw leading into the antrum. This patient was admitted to hospital, and
a sub-mucous resection of the septum and a left intra-nasal antrostomy performed.
The antrum was washed out daily, an(d ten days later the fistula was repaired.
Convalescence was without incident, and ten days later the patient was
lischarged soundily healedl.
Case 10.-This patient stated that two teeth xvere extracted from the right side
16of lliS upper jaw fourtecnl milonltlhs ago. "he lentist waslhled otit the anitrum daily
for a week, and after a month constructedi a dental plate fitted with a small
obturator, which plugged the hole. TIhe patient got along very well by the aid of
this (device until six months ago. Then the plug became a less satisfactory fit-
particles of food begani to find their xvay into his antrum, and he began to suffer
from a liasal discharge and a (lischarge through the fistula into his mouth, wllicl
causedIhim to have a continuously bad taste. \Vhen he remnoved his dental plate,
there was a large fistula on the right side of his upper jaw leading into the antrum,
in the region of the secondl bicuspid tooth, through which a trickle of pus was
oozing. His antrum was irrigated every day for a week, via this orifice, and lhe
xvas then admitted to the wards. In this case, since the antrum infection was
judgedl to have subsidled, a right intra-nasal ontrostomy was performed at the
same time as his fistula was repaired. Four clays after the combined operation his
antrum was gently irrigated through the antrostomy openinig-onily a few shreds
of debris and blood-clot were recovered. TIhis was repeated three times, at initervals
of two (lays, and again just before he wxas (lischarged from the hospital soundly
healedl, sixteen days later, o)n which last occasion the washitngs were quite clear.
I am indlebted to Lieut.-Col. WV. Stewart, R.A.M.C., for permission to record
these cases, and(l to Sergeant Freemn-an, R.A.M.C., for the accompanying
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WhiCh art' ill Col0ur, Sho)ul(l help to make thl' Sul)jefct of oplithalnlmob gy lose sollle of its ter-r-ors for-
the student in his final years and the younig plractitioner in his first 'locum' after graduation. As
wouldl be expected from one so lonig connected with the Department of Anatomy, University
College, London, the anatomical descriptionis of the eye and of the orbit are given with great
accuracy and detail.
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